The purpose of this study was to evaluate self-rated musculoskeletal complaints and their association with computer use time in the adolescent population in Lithuania. The cross-sectional study done in [2008][2009] in Lithuania. 1806 students aged 13-18 years from randomly selected schools were questioned (response rate 95.8%). Logistic regression analysis results show that musculoskeletal complaints in adolescence are associated with duration of computer use as related to age and gender. Compared with adolescents using computer <2 hours daily, a statistically significant probability of experiencing back pain was determined for younger boys and girls groups (13-15 years) who reported working on a computer >4 hours (OR=2.36 and OR=2.50, respectively) in older age groups (16-18 years); in girls only the ORs of back pain significantly increased with increased time of computer use. the probability of experiencing the neck-shoulder pain was determined only in girls aged 16-18 years who reported working on a computer 2-4 hours (OR=1.62, p=0.020). Musculoskeletal complaints in adolescence are related to duration of computer use. Increasing the time spent at the computer increased complaints of musculoskeletal pain among Lithuanian adolescents. The main guidelines for prevention point to restriction of time of computer use.
Introduction
Today's children and adolescents are the first generation to have grown up with information communication technology and the use of computers in their everyday lives. With the increasing use of computers, the concern over potential computer-associated musculoskeletal complaints has increased [1] . These complaints affect various anatomical sites, are common in this age group, increase with age, and increase with the length of time spent at a computer. Pediatricians and other professionals in Sweden have noted that the number of children with psychiatric and psychosomatic symptoms is growing, and excessive computer use and TV viewing are among the major contributory problems [2] .
Finnish researchers note that use of computers has increased dramatically among adolescents. Publications reveal that computer-related activities are an independent risk factor for neck, shoulder, and low back pain [3] . A number of other studies have also investigated the association of computer-related activities with musculoskeletal symptoms. The Study of American Youth found a relationship between time spent at a computer and musculoskeletal discomfort that is described as musculoskeletal pain, such as back, neck, shoulder, and limb pain [4] . It is also assumed that risk factors influencing these symptoms are very similar in both adolescents and adults [5] . Adolescents with musculoskeletal disorders are at risk of displaying similar symptoms later in life [6] .
Parental control, an intensive ergonomics approach, and education on workstation changes are the key factors for prevention of musculoskeletal complaints in adolescence. The relationship between self-rated health complaints such as musculoskeletal pain and computerrelated activities has not previously been studied in a population of Lithuanian adolescents. The purpose of this study was to evaluate self-rated musculoskeletal complaints and their association with the computer use time in the adolescent population in Lithuania.
Material and Methods
This cross-sectional study was done by researchers of the Department of Environmental and Occupational Medicine of Medical Academy of Lithuanian University of Health Sciences in [2008] [2009] . Students in the 9th and 11th grade of Lithuanian schools (n=20) randomly selected from a list of schools in a region were questioned. Classes were randomly selected from these schools, and groups of respondents were selected randomly in a twostage process. Schools were randomly selected from the list of schools in a region. Classes were randomly selected from these schools.
Self-administered questionnaires were distributed among 1806 respondents participating in the study, and among them, 1730 students answered all questions: 869 (50.2%) boys and 861 (49.8%) girls (response rate 95.8%). The respondents ranged in age from 13 to 18 years. The questionnaire was anonymous and confidential. The respondents were allowed to mark one or more self-rated musculoskeletal complaints as neck/shoulder pain, back pain, and wrist pain. Computer exposure time was measured by asking how many hours respondents spent daily at the computer: <2 hours, 2-4 hours, and >4 hours. The duration of computer use while doing homework, playing games, chatting with the friends-among other questions-was also asked.
The study protocol has been approved by Statistical analysis of data was performed using the software package "SPSS 13.0 for Windows". The data were analyzed by assessing the differences between gender, age and the amount of time of computer use. Z and Chi-square (χ 2 ) tests evaluated statistical hypotheses on the difference in the distribution of variables between the groups of respondents. The Student's t-test was used for evaluation of qualitative data. The relationship between the computer-use time and reports of self-rated musculoskeletal complaints was assessed by odds ratio (OR) using multivariate regression analysis (data was adjusted by age and gender). To assess the prevalence of musculoskeletal disorders, the following independent factors were taken into consideration: gender, age, computer use time. The level of statistical significance was set at p<0.05.
Results
To determine the prevalence of self-rated musculoskeletal complaints the question "Have you experienced neck/ shoulder pain, back pain, or wrist pain during last year?" was asked. 68.6% of boys and 75.9% of girls reported having any musculoskeletal complaints; 42.9% of boys and 51.7% of girls reported all three musculoskeletal complaints such as neck/shoulder pain, back pain, and wrist pain. Only 31.4% of boys and 24.1% of girls had no musculoskeletal complaints.
The data show that the rate of these complaints was significantly higher for girls than for boys. The distribution of self-rated musculoskeletal complaints among genders is shown in Figure 1 . Table 3 . Relationship between daily time spent at the computer and self-rated neck/shoulder pain, back pain and wrist pain by gender and age.
OR -odds ratio; CI -confidence interval.
According to our study, the majority of pupils use a computer from 2 to 4 hours daily (46.1% of boys and 44.5% of girls). The majority of girls (irrespective of age) reported spending up to 4 hours at the computer, and the majority of boys (irrespective of age) reported that they spent more than 2 hours at the computer (Table 1) .
Detailed analysis of computer-use time demonstrated that computer-use time differs by gender and age. We found a significant association with gender in both younger and older age groups (χ 2 =43.4; df=3; p<0.01 and χ 2 =64.8; df=3; p<0.01), respectively. The computer-use activities distribution varied with gender. More than half of the boys (54.1%) reported that they were usually playing computer games, and a similar percentage of girls (56.3%) reported that their most frequent use was to communicate with friends.
Only 20.2% of girls and 7.4% of boys used a computer for homework. Table 2 shows the odds and percentages of selfrated musculoskeletal complaints among 13-18 years old boys and girls according to daily amount of computer use.
The odds of self-rated musculoskeletal complaints for boys and girls increased with increasing computer-use time. A statistically significant probability of experiencing musculoskeletal pain complaints was determined for the boys who reported working at a computer >4 hours compared with the boys who spent <2 hours (OR=1.61). In girls, the ORs of musculoskeletal pain complaints increased with increasing time of computers use: girls who reported computer use 2-4 hours and >4 hours had a statistically significant probability of experiencing musculoskeletal pain compared with girls who spent less than 2 hours working on a computer (OR=1.64 and OR=2.75, respectively). To evaluate in detail the association of musculoskeletal complaints with age and gender, a logistic regression model analysis was performed (the model included as the independent determinant the amount of time of daily computer use). Table 3 presents the ORs for boys and girls that demonstrate the probability of neck/shoulder pain, back pain, and wrist pain, depending on the number of hours spent at the computer.
A statistically significant probability of experiencing neck-shoulder pain was determined only for the girls aged 16-18 years who were working on a computer 2-4 hours compared with the girls who spent less than 2 hours (OR=1.62). Evaluation of a relationship between neck/shoulder pain and length of time computer use time did not reveal any significant associations among boys and younger girls. A statistically significant probability of experiencing back pain was estimated for boys and girls in the younger age group (aged 13-15 years) working at the computer >4 hours compared with the those who spent <2 hours (OR=2.36 and OR=2.50, respectively) ( Table 3 ). In older girls (aged 16-18 years), the ORs of back pain increased with increasing time of computer use: girls who reported computer use 2-4 hours and >4 hours had a statistically significant probability of experiencing back pain compared with girls who spent <2 hours working at the computer (OR=1.80 and OR=2.06, respectively). Evaluation of a relationship between wrist pain and the amount of time of computer use did not reveal any significant associations among boys and girls, irrespective of age.
Discussion
The possible association between computer-related activities and self-rated health complaints has become a public health concern. The duration of children's computer-use time has increased, while at the same time their physical activity has decreased, resulting in musculoskeletal disorders [7] .
According to the data of the present study, students usually spent 2-4 hours at a computer. According to the data of studies performed in different countries, students are using computers from 1.3 to 3.2 hours [8, 9] . The Adolescent Health and Lifestyle Survey analyzed the data of questionnaires obtained from 6003 Finnish students aged 14-18 years, and the results showed that more than half of them reported using a computer 2-3 hours daily, although other students reported playing computer games 5 and more hours, daily [3] . Finnish researchers also indicated that the boys studied most commonly reported playing computer games, and girls, communicating with friends [3] . According to our study, boys more frequently reported playing computer games, and girls used chat rooms for chatting with friends.
Computer use is an important risk factor for children's health, because neck/shoulder and back pain in adolescence may result in early onset of musculoskeletal degenerative dysfunction [10] . According to our results, 42.9% of boys and 51.7% of girls reported 3 musculoskeletal complaints, such as neck/shoulder, back, and wrist pain.
Some investigators have described the associations between musculoskeletal disorders and the amount of time a student uses a computer each day [3, 11] . According to our results, the odds of self-reported musculoskeletal complaints in both boys and girls increased with increasing computer use time. The Finnish study has proposed a hypothesis that neck/ shoulder and lower back pain symptoms for adolescents are associated with computer use: the risk for neck/ shoulder pain symptoms rise with increasing computer use time [3] . However, some studies have also indicated psychological associations with such health complaints [2, 6] . According to the data of a study conducted in Netherlands, musculoskeletal pain is associated with depression and stress but not with computer use [4] .
Our logistic regression analysis shows that musculoskeletal complaints in adolescence are associated with duration of computer use and are related to both age and gender. The long-term study conducted in Finland presented data showing that the prevalence of neck/shoulder and low back pain symptoms increased with age: the higher prevalence of pain was observed among girls and increased with age [11] . In most studies, there is a higher incidence of complaints for girls than for boys; some investigators have found a higher frequency of complaints from children of other ethnic groups or children from socially disadvantaged families. That finding may be related to many factors; for instance, it is more acceptable for girls to complain about pain than boys.
Results in the literature show that musculoskeletal disorders and pain problems in adolescence is a serious problem [1, 4, 12, 13] . Health care providers should evaluate children carefully, based not only on objective data, but also using a risk factor assessment. Investigations based only on objective evaluation versus subjective complaints do not show significant relationships. An objective assessment may show no abnormalities, but pain complaints interfere with everyday life [14, 15] . Therefore, it is necessary to evaluate both the subjective symptoms and risk factors for their development. Not only our study, but other studies as well, show that pain symptoms are related to time of computer use, gender, and age [12, 16] . There are also studies showing a relationship between musculoskeletal complaints in adolescence with low back pain in adulthood. A 25-year prospective cohort study showed that low back pain in the adolescence and familial occurrence of back disease are important risk factors for low back pain later in life, with an observed probability of 88%-especially if both factors are present [17] . Those researchers noted that preventive measures in adolescence seem to be of great importance for prevention of musculoskeletal disorders in the future.
According to the scientific data, there is no unified strategy and opinion on how to reduce adolescents' computer-use time and to get them interested in other activities. Studies conducted in many countries demonstrate that, in every country, there are different social conditions, motivations, and public attitudes towards this issue; therefore, when dealing with the problem of too much time spent using computers, the differences among cultures and countries, and the expectations as well as priorities of children and adolescent population, should be taken into consideration [15, 18, 19] . Open communication as well as close parent-child relations are significant preconditions for psychological well-being and physical health in adolescence. Children who lack effective parental communication are more likely to spend more time in virtual space [20] . Nevertheless, adolescents' communication continue to become "computerized" in many countries, and has also increased the number of hours spent playing computer games [21, 22] .
There are some limitations to our study
In total, 76 respondents of 1806 who took part in the study did not fully complete the questionnaire. It is possible that respondents with musculoskeletal problems were more motivated to complete the questionnaire. The study is representative, because we had sufficient number of respondents (1730) and a 95.8% response rate. We investigated a limited age group (ages 15-18 years), leaving aside the younger respondents. This will be the subject of further research.
Conclusions
Results show that musculoskeletal complaints in Lithuanian adolescents are related to duration of computer use. Musculoskeletal complaints are growing along with the increasing time spent at the computer. Finally, we conclude that it is necessary to pay attention to self-rated musculoskeletal complaints in adolescence. There are many various preventive measures, but the main issue that must be addressed is a way to decrease the amount of time that adolescents spend at a computer.
